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Abstract 
The Digital Health and Care Institute is a new innovation centre in Scotland which aims to transform health and social care 
delivery using a dynamic model of innovation (www.dhi-scotland.com). Experience Laboratories are at the core of this model 
and are led and developed by the Institute of Design Innovation at The Glasgow School of Art.  
Experience Labs provide a new way of working collaboratively within health and social care contexts in Scotland through a 
process of exploration, co-design and co-creation, and rapid prototyping of ideas. Bring together academic, business and civic 
partners, Experience Labs provide the opportunity for extreme collaboration in a safe and realistic environment.  Through a series 
of design-led activities, which position the user at the centre of the design process, the Labs enable the trialing of ideas and co-
design of sustainable health and social care solutions, together with end-users.  
This paper presents the findings of a design-led project to co-design a new directory of services application for the Scottish 
Ambulance Service. The Experience Lab aimed to explore and develop a basic prototype of a Directory App to support 
ambulance clinicians to consider alternatives to Accident and Emergency where appropriate, and support initial small scale 
testing. The Experience Labs provided the opportunity to co-design, develop and test a solution with users. The design-led 
approach enabled the delivery of a set of user-driven requirements for the development of the Directory App. The safe space for 
trialling and testing provided by the Labs together with the design-led approach allowed users to share their ideas and experience, 
contributing to the design of the ideal Directory App. 
 
© 2014 French and Teal. Published by Elsevier B.V. 
Peer-review under responsibility of the Program Chairs. 
Keywords: Design innovation; co-design; co-creation; experience labs 
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Program Chairs
446   Tara French and Gemma Teal /  Procedia Computer Science  63 ( 2015 )  445 – 450 
1. Introduction 
The healthcare service in Scotland is facing major challenges resulting from the ageing population and rise in 
long term chronic conditions.1,2 There is a need to consider alternative strategies of healthcare delivery in order to 
meet the increasing demand placed on services. The Digital Health and Care Institute (DHI) is an Innovation Centre 
based in Scotland, which aims to respond to such challenges by generating innovative and sustainable solutions to 
transform health and social care delivery.  
The Scottish Ambulance Service (SAS) is the front line service of the NHS providing emergency response and 
delivering specialist and patient transport (scheduled and unscheduled care). An increasing number of non-
emergency patients are seen by the SAS, and a growth in ambulance utilization is evident across the UK and 
beyond3.  For a significant proportion of patients, conveyance to Accident and Emergency (A&E) may not be the 
best or most appropriate point of care.  
In line with the Scottish Government 2020 vision of longer, healthier lives at home or in a homely setting, the 
new SAS 2020 strategy ‘Taking Care to the Patient’ is based upon providing appropriate care in an appropriate 
context4. The SAS, together with its partners, aim to enable the delivery of care at home or in a homely setting, 
where safe and appropriate, through the development of appropriate protocols and pathways, thereby reducing the 
number of emergency calls that results in the inappropriate transfer of patients to hospital4. 
A growing number of clinical guidelines and care pathways have been developed, which are designed to assist 
ambulance clinicians in ensuring patients receive the most appropriate care. However, these alternative services and 
pathways differ across health board boundaries, and therefore options available to ambulance crews are varied and 
often limited. 
This paper presents the findings of a collaborative project between the SAS and the DHI Experience Lab team, 
which aimed to design and develop a Directory of Services application to assist ambulance clinicians in providing 
the most appropriate care for patients.  
1.1. Experience Labs 
Experience Labs are at the centre of the DHI model of innovation and are developed and led by a 
multidisciplinary team at the Institute of Design Innovation within The Glasgow School of Art.  Although not a new 
concept, Experience Labs provide a new way of collaborative working within the health and social care context in 
Scotland through a process of exploration, co-design and co-creation, and rapid prototyping of ideas. Innovative 
project proposals are invited from academic, business or civic applicants, with those identified by the DHI as having 
potential to tackle health and social care challenges selected for development and testing by the Experience Lab 
team.   
Experience Labs provide the opportunity for extreme collaboration in a safe and flexible environment where 
collaborators are supported to co-design and co-create sustainable solutions together with end-users. It is recognised 
that the inclusion of end-users is crucial to the success of the innovation in order to ensure that the needs and 
preferences of end-users are met in the developed solution5. Experience Labs also follow the principles of ‘Living 
Labs’, as described by European Network of Living Labs6 offering ‘a real-life test and experimentation environment 
where users and producers co-create innovations.’ 
The Experience Lab research team consists of multidisciplinary experts in design innovation, and employs design 
methodologies. The team design collaborative activities which position the user at the centre of the design process, 
facilitating rapid cycles of experience to trial ideas and allow collaborators to engage in activities within the safe and 
realistic environment of the Lab. These activities largely involve observation, brainstorming and the embodiment 
and testing of ideas as physical and experiential prototypes. Prototyping allows thinking and ideas to evolve through 
physical making; creates a safe space for failure leading to faster learning; and provides encouragement and 
permission to explore new behaviours7. This is an iterative process of several cycles, often beginning with low 
fidelity models and gradually leading to experimentation with a functional prototype as ideas are reviewed, adapted 
and refined8. As a result, the use of the term ‘laboratory’ does not reflect the traditional use of the term in relation to 
science but instead connotes the experimentation of new ideas and prototypes leading to user-driven solutions.  
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Experience Labs offer a flexible environment, within which the research team can observe participants 
experiencing digital technologies and uncover deep insights on their experience, behaviours and attitudes. Akin to 
Participatory Action Research, the Labs are an emergent process that cannot be predetermined9. The Lab changes 
and develops as those engaged deepen their understanding of needs, highlighting the importance of maintaining a 
flexible and open environment for participants.  The prospective collaborative relationships, which develop as a 
result of the Lab process, open the opportunity for new communicative spaces and experiential learning9. 
Experience Labs employ an asset-based approach by empowering participants to share their skills, experience 
and creativity to identify opportunities to improve health and social care.  Rather than focussing upon problems and 
deficits, the Labs encourage participants to become active agents in the process towards identifying opportunities for 
improvement10, 11. 
1.2. Aims 
The project presented in this paper aimed to explore and develop a basic prototype of a ‘Directory App’, an 
application which aims to support ambulance clinicians in ensuring the most appropriate patient care through 
providing a directory of information about alternative services and points of care. The Experience Lab provided a 
safe and flexible environment for participants (ambulance clinicians) to explore the concept and share their ideas to 
design and prototype the Directory App to support initial small scale testing. The design-led approach employed in 
the Lab aimed to deliver a set of requirements for the Directory App that were firmly user driven. The resulting user 
driven requirements can be taken forward to inform further development and evaluation of the application. 
 
2. Methods 
The Experience Lab was conducted over two days. The aim of day one was to generate requirements for the ideal 
Directory App. This involved investigating the current and likely future information needs of ambulance clinicians. 
It also explored ideas for use and functionality, and any resulting changes in behaviour, working practice and 
outcomes. 
The Lab design involved a mapping session, which aimed to create a physical map of existing services available 
to ambulance clinicians within their NHS boundaries. This mapping session also provided the opportunity for 
participants to suggest future services that would be beneficial. 
Participants then took part in a role-play activity. The use of role-play allowed participants to act out their 
working practice in a realistic scenario enabling challenges and opportunities for the design of the App to be 
identified. The role-play activity also provided the opportunity to test the emerging ideas for the design of the App 
and allowed immediate feedback to be gained. Prior to attending the Lab, participants were asked to reflect on their 
real life experience and describe a patient scenario where having instant access to service related information via an 
App would have helped them deliver more effective and safe patient care. This ensured that role-play activities were 
based on realistic scenarios. The scenarios provided by participants were transformed into visual illustrations and 
participants were briefed on each scenario. Participants were asked to vote on their preferred scenarios; diabetes and 
falls received the most votes and were selected for the activity. The participants were divided into two groups to 
role-play each scenario in a mock home environment as illustrated in Figure 1 (a). The participant who provided the 
scenario played the role of the patient. Participants were asked to enact the scenario using normal working practice. 
Following this, participants were invited to paper prototype a Directory App that would assist them during the 
scenario. A designer facilitated the paper prototyping by sketching the screens as described by the participants. Each 
screen was drawn on a separate piece of card, and inserted in the correct order into a frame designed to look like a 
touchscreen tablet. The role-play was then re-run with the paper prototype Directory App to understand how it 
would assist participants and allowed them to experience using the prototype in the scenario12. 
The aim of day two was to co-design the Directory App.  The first activity of day two was to test existing 
prototype directories and compare these with the ideal directory they created on day one. Participants were 
introduced to two existing Directory Applications and were invited to evaluate and critique the content and user 
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interface through cognitive walkthroughs. Following this, participants were asked to consider what information the 
ideal Directory App should provide, and where this information could be sourced.  
Informed by the previous activities, participants then split into two groups to design prototypes of their ideal 
Directory App (see Figure 1 (b)). Screens were designed on paper, and functional prototypes were created using a 
software application. This application enabled photographs of the screens to be uploaded with any buttons made 
functional by hyperlinking them to the chosen screen, giving the user a realistic experience. The two ideal Directory 
Apps were then tested through role-play and the day concluded with a focus group discussion of the prototype ideal 
Directory Apps and Lab experience. 
 
 
(a)  (b)  
Fig. 1. (a) Role playing scenarios (b) Directory App design session. 
3. Analysis 
The data gathered throughout the Lab included, field notes, audio recordings of sessions, video footage, 
photographs and four functional prototypes.  Thematic analysis, a technique which allows for the identification of 
repeated patterns of meaning, was applied to the field notes and transcribed audio recordings13. This type of analysis 
was chosen due to its flexibility and compatibility with various theoretical paradigms and frameworks and analysis 
was conducted following the phases identified by Braun and Clarke13. 
4. Key findings 
4.1 Challenges and design implications 
 
Several key challenges and design implications for the development of the Directory App were identified through 
analysis of field notes.  These included variation across health service boundaries in terms of access to services and 
condition-specific criteria required for pathways. Participants described that access and criteria varied, depending 
upon the health board where the call was located, highlighting the complexity across the service and the importance 
of developing a Directory App for situations where ambulance clinicians are out with their own area.   
Participants stressed the importance of local knowledge for awareness of services available in a specific area, and 
the condition-specific criteria which must be met for referral. In contrast, clinical guidelines are national, and are 
regularly updated to provide accurate and consistent guidance for ambulance clinicians across Scotland. This had an 
important implication for developing the Directory App in terms of the collation of information regarding local 
services.  The findings highlighted the importance of consistent and accurate information, which is maintained and 
updated regularly, to ensure the Directory App would be implemented effective across the service. 
It emerged that a standalone directory of service contact information would not be useful for ambulance 
clinicians, as this would be more effectively accessed via Ambulance Centre Control (ACC) when time is critical. 
Participants agreed that the app would be more suitable for non-emergency situations and would not be appropriate 
for time critical emergencies. For this reason, participants’ ambitions for the Directory App far exceeded the 
functionality of the existing Directory Applications, which were presented to participants during day two.  
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4.2 The Ideal Directory App 
 
Analysis of the co-design sessions led to the identification of several key requirements for the ideal Directory 
App relating to information, navigation and screen design, functionality and infrastructure. The co-design session 
allowed the participants to discuss and identify the information required for the directory, where the information 
would be sourced, and how the information would be maintained and updated.  
Participants were also able to design the layout and structure of the screens and the navigation of the Directory 
App.  The co-design sessions enabled participants to trial different options for the screen design and discuss the way 
in which they would navigate options through the App. The findings revealed a consensus for a simple and 
consistent screen design with consistent menu options, colour coding and short summaries of information with the 
option to expand if necessary. 
The findings from the Lab also highlighted the potential use of the App as not only a Directory of Services but as 
an educational and training tool, which could be used by new and existing ambulance clinicians to revise clinical 
information and update their knowledge.    
5. Conclusions 
The Experience Lab provided a safe environment for extreme collaboration between civic and academic partners, 
together with end-users, to co-design a Directory App to support ambulance clinicians in their working practice. 
Through rapid cycles of insight generation and prototyping, the Lab team and participants were able to rapidly co-
design and test two ideal Directory Apps. The Experience Lab approach enabled the identification of key challenges, 
design implications and the user requirements for the development of the Directory App, which were made tangible 
through the creation of functional prototypes. The findings highlight the benefits and importance of rapid 
prototyping and trialling of ideas, and the person-centred, collaborative nature of the Experience Lab approach in 
achieving a user-driven solution. 
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